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Abstract
This study assessed the effects of role models in
persuasive messages about risk and social
norms to increase motivation to obtain hepatitis
B virus (HBV) vaccination in men who have sex
with men (MSM). MSM at risk for HBV in The
Netherlands (N5 168) were recruited online via
a range of websites and were randomly assigned
to one of four conditions in a 2 (risk communi-
cation: yes and no) x 2 (social norms commu-
nication: yes and no) factorial design. In each
condition, participants subsequently provided
self-completed assessments of their perceived
risk of HBV infection, perceived social norms
regarding HBV vaccination and their intention
to obtain vaccination against HBV. Risk com-
munication and social norms communication
that used social role models were effective in
significantly increasing men’s intention to ob-
tain vaccination against HBV. No additive effect
was found for a combined message. Mediation
analyses showed that communications influ-
enced intention via perceived risk and social
norms. Findings extend previous theorizing
and research and show that both role model-
based risk communication and social norms
communication can be effective in increasing
intentions to obtain HBV vaccination in MSM.
This knowledge contributes to the development
of effective health promotion to increase HBV
vaccination in MSM.
Introduction
Approximately 2 billion people worldwide have
been infected with the hepatitis B virus (HBV)
and about 350 million people live with chronic
HBV infection [1]. Vaccination is a safe and effec-
tive method to prevent HBV infection among at-
risk populations, such as men who have sex with
men (MSM) [2]. Prevalence rates of HBV among
MSM in industrial countries are high, and around
15–25% of all new HBV infections in the United
States are among MSM [3]. In The Netherlands,
HBV vaccination has been offered free of charge
to risk groups, but coverage of vaccination is low
among MSM [4], and more than half of MSM re-
main unvaccinated against HBV [5]. This limited
uptake underscores the continuing need to develop
effective health promotion programs that stimulate
HBV vaccination among MSM.
Health promotion programs are most likely to be
effective when they influence social cognitive fac-
tors that are directly related to behavior and ame-
nable to change [6]. One key social cognitive factor
in promoting behavioral change is perceived risk,
which is generally seen as a personal subjective
assessment of the likelihood of negative outcomes
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or as the subjective susceptibility to a health threat
[7, 8]. Recent studies also show that perceived risk
is an important social cognitive predictor of HBV
vaccination uptake [9, 10].
Although risk perception is an important condi-
tion for enacting protective health behavior, it is
not the only factor to promote health behavior
change [11, 12]. Notably, as people do not live
in a social vacuum, they are strongly influenced
by social expectations and evaluations of other
people. These influences of significant others are
reflected in perceived social norms, that is, socially
shared expectancies and evaluations about how
members of a social group ought to behave in
a given situation [13, 14]. Perceived social norms
can act as a facilitator of behavior change when an
expected outcome is perceived as positive but can
also act as a barrier to behavior change when an
expected outcome is perceived as negative. Recent
research acknowledges that some barriers to
enacting behaviors are not so much practical or
skill-based in nature but rather reflect important
normative social processes [15]. For example, fear
of a possible negative social evaluation by signif-
icant others of one’s personal lifestyle, such as
being labeled promiscuous, can hinder condom
use [16, 17]. Importantly, recent research demon-
strates that perceived social norms play an impor-
tant role in the motivation to obtain HBV
vaccination [18]. Furthermore, the fear that one’s
lifestyle may become known acts as a barrier for
HBV vaccination uptake among MSM [9].
While perceived social norms influence a range
of behaviors [19] and feature centrally in classic
theories of behavior change [6], they have thus
far received only limited attention in health promo-
tion research and practice. Effective strategies are
needed to influence perceived social norms in ways
that support protective health behavior. To date,
there is little understanding of approaches to effec-
tively influence perceived social norms through
persuasive communication.
Social role models in health communication
Social role models are relevant others with whom
an individual can identify and who provide an in-
spiring example for personal achievement [20].
Role models can be friends, family members or
members of one’s social group (e.g. gay men). Role
modeling can be defined as direct or indirect
interactions with significant others that potentially
influence an individual’s beliefs, attitudes and
behaviors [21] through the process of modeling
[22]. Individuals generally compare themselves
with similar others to evaluate their own behavior
[23], in particular to others who are better off [24],
and this process can inspire people to pursue impor-
tant goals simply by observing a role model [25].
Research provides evidence of the importance of
both positive and negative role models [20]. Nega-
tive role models may inspire individuals not to do
the same as they did [26], while positive role mod-
els can stimulate to perform a similar behavior.
Positive role models who engage in protective
health behavior may act as normative facilitators
of different kinds of health behavior. For example,
perceiving a role model from the persons’ reference
group not drinking alcohol can be effective in de-
creasing one’s own alcohol use [27].
Research from our group suggests that using
role model narratives in persuasive communication
is effective to increase perceived risk as well as
behavioral intention [28]. In particular, presenting
a role model narrative was more effective in in-
creasing perceptions of risk and intentions to obtain
HBV vaccination than presenting detailed statistical
information regarding the likelihood of HBV infec-
tion in MSM [28]. The rationale behind this effect is
that role model narratives are more vivid, easy to
imagine and emotionally involving than other types
of evidence, such as abstract facts and figures [29,
30]. Other important requisites for the efficacy of
role models in persuasive communication are the
relevance of the situation to the recipient, the sim-
ilarity of the role model and the attainability of out-
comes [25]. To effectively use role models in
persuasive communication to promote perceived
social norms that support HBV vaccination, we fur-
ther posit that the role model has to reflect a fear of
perceived negative social consequences and at the
same time highlight the positive social consequen-
ces that occurred.
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The present study extends previous theorizing
and findings regarding the efficacy of role models
in persuasive communication about the risk of HBV
infection by also testing a role model approach to
persuasive communication regarding social norms
about vaccination. We expect both role model-
based risk and social norms communication to be
effective in increasing motivation for HBV vacci-
nation among MSM and explore potential additive
effects of these communications.
Methods
Procedure
Participants were recruited online via banners and
links placed on popular websites for MSM in The
Netherlands and routed to the homepage of the
study. Here, men were asked to participate in an
anonymous study of health behaviors in MSM,
which involved reading a short text online about
HBV vaccination and filling out an online question-
naire. In total, 330 men visited the study website
and men at risk for HBV infection were included in
the online study if they matched the following in-
clusion criteria: (i) having had sex with at least one
other man in the previous year, (ii) not having been
infected with HBV and (iii) not having been vacci-
nated against HBV. Men who did not fulfill these
criteria (n = 162) were excluded from participation.
This procedure resulted in a sample of 168 men
who completed the online study.
After inclusion criteria checks and the presenta-
tion of an online informed consent form participants
were asked to provide some information regarding
their demographic characteristics. Participants were
then randomly assigned to one of four online con-
ditions in a 2 (risk communication: yes or no) 3 2
(social norms communication: yes or no) factorial
design. Participants then filled out assessments of
the dependent social cognitive variables.
Under prevailing laws in The Netherlands,
this low risk study protocol was exempt from for-
mal medical–ethical approval. Nevertheless, the
study was conducted in full compliance with avail-
able ethical guidelines for psychological research
[31]. Participation was entirely voluntary and par-
ticipants were informed that they could terminate
participation at any time and without any conse-
quences. No financial or other incentives were
given.
Materials
A professional text writer developed two experimen-
tal persuasive communications, based on detailed
instructions from the authors. Both communications
presented a scenario appropriate for MSM, and
in both communications, the scenario was presented
in the form of a narrative of a role model from
the reference group, that is, MSM. The risk
communication message was identical to the one
used in a previous study that showed its efficacy
in increasing perceptions of risk of HBV infection
[28]. The social norms communication was newly
developed. Both communications were presented
online.
Risk communication
The risk communication message presented a recog-
nizable first-person account by a member of the
reference group who acts as a negative role model.
This individual explained that he had become
infected with HBV, although he considered himself
to be at low risk; for instance: ‘I discovered by
chance that I was infected with the hepatitis B virus,
which made the news hit me even harder. I thought
this only happened to people who have unsafe sex
frequently’. The message ended with the following
statement: ‘If only I had known that vaccination
against hepatitis B is the only way to prevent myself
against the hepatitis B virus’.
Social norms communication
The social norms message also presented a recog-
nizable first-person account by a different member
of the reference group, who in this message acted as
a positive role model. This individual explained
how he had experienced normative barriers to
HBV vaccination, in particular a fear of negative
reactions of significant others to obtaining HBV
vaccination; for instance: ‘Perhaps it sounds a bit
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odd, but I was afraid that, because of getting vac-
cinated, friends would get a negative image of me.
They could think: he must be getting protection
because he is very promiscuous and has unpro-
tected sex’. The message ended with the following
statement: ‘I talked about my fears with a friend
who had been vaccinated. Then I felt stupid to
worry about what others might think and got the
vaccination. Now I’m glad that I got vaccinated
against the hepatitis B virus’. The messages were
matched with respect to length (194 and 187 words,
respectively).
Manipulation checks
To check whether the role model-based risk and
social norms communication were perceived as per-
suasive, manipulation checks were conducted for
both communications. The manipulation check of
risk communication was composed of three items
(Cronbach’s alpha = 0.71), for instance: ‘I can
imagine myself getting infected with hepatitis B
virus, (1 = totally disagree to 7 = totally agree).
The manipulation check of social norms communi-
cation also consisted of three items (Cronbach’s
alpha = 0.56), for instance: ‘Significant others will
respond positively when I tell them that I obtained
vaccination against hepatitis B virus’ (1 = totally
disagree to 7 = totally agree).
Dependent measures
‘Perceived risk’ was assessed with three items
(Cronbach’s alpha = 0.95), for instance: ‘The likeli-
hood of me becoming infected with hepatitis B vi-
rus because of my sexual behavior is substantial’
(1 = totally disagree to 7 = totally agree).
‘Perceived social norms’ were also assessed with
three items (Cronbach’s alpha = 0.75), for instance:
‘What would be the opinion of your friends about
you obtaining vaccination against hepatitis B virus?’
(1 = certainly do not do it to 7 = certainly do it).
‘Behavioral intention’ was similarly assessed
with three items (Cronbach’s alpha = 0.94), e.g.
‘Are you planning to obtain vaccination against
hepatitis B virus in the future?’ (1 = certainly not
to 7 = certainly).
Statistical analyses
Unifactorial analyses of variance (ANOVA) were
conducted on the manipulation checks of risk and
social norms communication. A 2 (risk communi-
cation: yes or no) 3 2 (social norms communica-
tion: yes or no) factorial ANOVA was used to
test the effects of risk and social norms communi-
cation on the dependent variables. Simple effect
tests were used to explore the nature of significant
interactions.
To assess whether perceived risk and perceived
social norms mediated the effects of risk and social
norms communication on behavioral intention, for-
mal tests of mediation were conducted following
the procedures specified by Baron and Kenny
[32]. Three dummy variables were computed to
represent the message conditions (risk communica-
tion versus other conditions, social norms commu-
nication versus other conditions and combined
communication versus other conditions).
Results
Participants
The mean age of participants was 33.8 years (SD =
11.2), the majority was ethnically Dutch (5% had an
ethnic minority background) and 44% had at least
a Bachelor degree. A minority of participants
(37.5%) was in a stable relationship with another
man, with an average duration of 4 years. The av-
erage number of casual sex partners participants
had in the last 6 months was 4 (range 0–35).
Of the 168 participants, 37 men were randomly
assigned to the risk communication condition, 37
men were randomly assigned to the social norms
communication condition, 46 men were randomly
assigned to the combined communications condi-
tion and 48 men were randomly assigned to the no
communication (control) condition.
Manipulation checks
A test of the manipulation of risk communication
yielded a main effect of risk communication, F
(1,164) = 10.57, P < 0.000. Participants who had
received the risk communication could more easily
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imagine themselves to be at-risk for HBV (mean =
4.59, SD = 1.46) than participants in the control
condition (mean = 3.24, SD = 1.15).
A test of the manipulation of social norms com-
munication revealed a main effect of social norms
communication, F (1,164) = 5.72, P < 0.001. Par-
ticipants who had received the social norms com-
munication thought that significant others would
respond more favorably to vaccination against
HBV (mean = 4.72, SD = 1.43) than participants
who had not received the social norms communi-
cation (mean = 3.81, SD = 0.96).
Dependent variables
Perceived risk
There was a significant main effect for social norms
communication, F (1,164) = 18.28, P < 0.011, and
a significant interaction between risk communica-
tion and social norms communication, F (1,164) =
4.89, P < 0.028 (see Table I). Simple effects anal-
yses revealed that risk communication influenced
perceived risk only for participants who did not re-
ceive social norms communication, F (1,165) =
5.41, P < 0.021. Similarly, social norms communi-
cation influenced perceived risk only for partici-
pants who did not receive risk communication, F
(1,165) = 12.16, P < 0.001.
Perceived social norms
There was a significant main effect for social norms
communication, F (1,164) = 7.45, P < 0.007, as
well as a significant interaction between risk com-
munication and social norms communication, F
(1,164) = 5.97, P < 0.016 (see Table I). Simple
effects analyses revealed that social norms commu-
nication influenced the perception of social norms
only for participants who did not receive risk com-
munication, F (1,165) = 13.43, P < 0.000. No fur-
ther effects were found.
Behavioral intention
There were no main effects for risk communica-
tion or social norms communication. However,
a significant interaction was found between risk
communication and social norms communication,
F (1,164) = 6.17, P < 0.014 (see Table I). Simple
effects revealed that risk communication influ-
enced intention to obtain HBV vaccination only
for participants who did not receive social norms
communication, F (1,165) = 6.27, P < 0.013.
Conversely, social norms communication influ-
enced intention only for participants who did
not receive risk communication, F (1,165) =
9.17, P < 0.003.
Mediation analyses
We first regressed intention to obtain vaccination
(i.e. the dependent variable) on each of the three
dummy variables representing the independent var-
iable and observed a significant effect of the
dummy variable coding risk communication (b =
0.24, P < 0.007) a significant effect of the dummy
variable coding social norms communication (b =
0.29, P < 0.001) and a significant effect of the
dummy variable coding the combined communica-
tion (b = 0.20, P < 0.03).
Next, we separately regressed perceived risk and
perceived social norms (i.e. the proposed media-
tors) on the three dummy variables coding the
Table I. Means (SDs) of perceived risk, perceived norms and
intention by message condition
Risk
communication
No risk
communication
Perceived risk
Social norms
communication
3.61 (1.94) 4.08 (1.76)
No social norms
communication
3.66 (2.05) 2.58 (1.58)
Perceived norms
Social norms
communication
5.78 (0.98) 6.24 (0.89)
No social norms
communication
5.83 (0.98) 5.48 (1.03)
Intention
Social norms
communication
5.51 (1.38) 5.71 (1.33)
No social norms
communication
5.31 (1.58) 4.71 (1.83)
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independent variable. The analysis of perceived risk
showed significant effects of the dummy variable
coding the risk communication (b = 0.21, P < 0.02),
the dummy variable coding the social norms com-
munication (b = 0.34, P < 0.00) and the dummy
variable coding the combined communication (b =
0.23, P < 0.01). The analysis for perceived social
norms showed a significant effect of the dummy
variable coding the effect of social norms commu-
nication (b = 0.32, P < 0.00).
In a third set of regression analyses, we sepa-
rately regressed intention to obtain vaccination on
perceived risk and perceived social norms. The ef-
fect of perceived risk on intention to obtain vacci-
nation was significant (b = 0.34, P < 0.00), as was
the effect of perceived social norms (b = 0.44,
P < 0.00).
Finally, we separately regressed intention on the
dummy variables coding risk communication or
social norms communication and included the
potential mediator in these analyses (perceived risk
and perceived social norms, respectively). In the
analysis of risk communication, the previously sig-
nificant effect of the dummy variable that coded
risk communication failed to achieve conventional
levels of statistical significance (b = 0.12, ns), while
the effect of perceived risk was significant (b =0.32,
P < 0.00). A subsequent Sobel test of media-
tion (Aroian version, z = a 3 b/SQRT(b2 3 sa2 +
a2 3 sb2 + sa2 3 sb2) [31]) proved significant
(Z = 2.21, P < 0.001). In the analysis pertaining
to social norms communication, the previously
significant effect of the dummy variable that
coded the social norms communication equally
failed to achieve conventional levels of statistical
significance (b = 0.04, ns), while the effect of
perceived social norms was significant (b = 0.43,
P < 0.00). A subsequent Sobel test of mediation
also proved significant (Z = 3.2, P < 0.00). Thus,
the effect of risk communication on intention to
obtain vaccination against HBV was indeed
mediated by communication-induced differences
in perceived risk, while the effect of social norms
communication on intention was mediated by
communication-induced differences in perceived
social norms.
Discussion
The present study suggests that risk and social
norms communication that use role models are
effective in increasing intentions to obtain vaccina-
tion against HBV among MSM. Information pro-
vided by a role model who regretted not having
obtained vaccination against HBV increased per-
ceived risk and intentions to obtain HBV vaccina-
tion, in particular among participants who had not
received a social norms communication. Informa-
tion provided by a role model that suggested that
others would approve of them obtaining vaccina-
tion against HBV increased perceived supportive
social norms and intentions to obtain HBV vacci-
nation, in particular among participants who had
not received a risk communication.
To the best of our knowledge, our findings are
the first to show that social norms communication
can be successful in breaking down perceived nor-
mative barriers as well as increasing behavioral
intentions to obtain vaccination against HBV. Indi-
viduals at risk for HBV who received a supportive
social norm message regarding vaccination against
HBV also perceived themselves to be more at risk
for HBV. An explanation for this effect could be
that MSM have incorrect social ideas about what
they ought to do (i.e. not to obtain vaccination)
because of the fear what other people might think
of them when obtaining vaccination [33]. When
exposed to a positive appraisal of a significant other
from the reference group, this normative barrier is
taken away and the personal risk can be accepted.
Mediation analyses showed that the effects of
the specific types of health communication on
intention to obtain vaccination were mediated by
communication-induced differences in the corre-
sponding social cognitive factor, that is, in per-
ceived risk or perceived social norms. These
findings also confirm that the two different hypoth-
esized processes, perceived risk and social norms,
are indeed at stake in the promotion of intention to
obtain vaccination against HBV among MSM.
This study observed no additive effects of risk
communication and social norms communication,
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suggesting that in health promotion practice these
distinct persuasive communications are best pre-
sented separately to individuals at risk for HBV in-
fection. This can be achieved by offering tailored
messages as an effective strategy to promote health
protective behavior. Tailoring is as an assessment-
based communication strategy, in which the message
is individually focused [34]. Tailoring of communi-
cation has been shown to be effective in stimulating
a range of health behaviors, including physical
activity, quitting smoking and STI prevention
[35, 36].
Limitations and future directions
The main focus of this study was to increase
intention to obtain HBV vaccination among MSM
by increasing perceived risk and supportive
perceived social norms. Although intentions are
key predictors of behavior, there often is a gap be-
tween intending and doing [37–39]. Therefore, it is
important for future research to assess effects of
persuasive communications on actual vaccination
behaviors of MSM. In addition, future research in
the domain of HBV vaccination could also evaluate
the efficacy of behavior change strategies that sup-
port turning motivation into action. The formation
of implementation intentions is a good example of
a simple strategy to bridge the intention-behavior
gap [40, 41]. Implementation intentions have been
shown to be effective in stimulating a range of
health behaviors, including engaging in physical
exercise or increased fruit intake [42, 43].
The relative large percentage of high-educated
participants in the study sample may have influ-
enced the study outcomes. This high-educated
group could have processed the information pre-
sented in this study more thoroughly that partici-
pants with a lower educational level. Because of the
overrepresentation percentage of high-educated
MSM, the results cannot simply be generalized to
all MSM in The Netherlands. In addition, many
countries have a universal HBV vaccination policy
instead of the Dutch risk group policy. If universal
HBV vaccination were introduced in The Nether-
lands, the problem and research questions would be
different. Therefore, the results cannot be easily
generalized to other social groups and other coun-
tries with a different HBV vaccination policy.
The data for this experimental study were col-
lected online, which has both advantages and dis-
advantages. A disadvantage could be that it is
unclear who filled out the assessment. It could be
that respondents included individuals who did not
fulfill the selection criteria, such as women or
MSM, who were already vaccinated against HBV.
An advantage of online data collection is that
samples collected trough the Internet can be as
diverse and of good quality as traditional data col-
lection with its own advantages and disadvantages
[44]. Importantly, (broad band) access to the
Internet is very high in The Netherlands [45] and
almost universal in the target group [46]. Because
the communications assessed in this study can
easily be used in online interventions to promote
HBV vaccination in MSM, we considered online
research to be appropriate. Moreover, in addition
to the large reach, tailoring strategies can easily
be implemented in online interventions, making
the Internet a well-suited medium for interventions
to increase motivation to obtain HBV vaccination
in MSM.
Two inclusion criteria were HBV infection status
and HBV vaccination status. Both were self-reported
by respondents and not optimal because it remains
unknown if respondents were actually not infected
with HBV and unvaccinated against HBV. On the
other hand, because of the self-reported status, we
assume that respondents perceived themselves as not
infected and unvaccinated. Dutch nationality was not
an inclusion criterion, although proficiency of the
Dutch language was a requirement, and, unlike the
English language, not many foreign people speak
Dutch. Nevertheless, we cannot be sure that all
participants actually lived in The Netherlands.
Conclusions
Although perceived risk is generally seen as an
important and perhaps necessary social cognitive
determinant of health protective behavior, includ-
ing HBV vaccination among MSM, it is not the
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only factor that is of influence. Previous research
has shown that perceived social norms may play
a pivotal role in explaining HBV vaccination in
MSM. In the present study, we assessed the efficacy
of risk and social norms communication to increase
intentions to obtain vaccination against HBV
among MSM. Our findings suggest that both risk
communication and social norms communication
are effective in increasing intentions to obtain
HBV vaccination. This knowledge of effective per-
suasive communication can contribute to the devel-
opment of effective health promotion programs to
increase HBV vaccination in MSM. The results
may have substantial relevance for health promo-
tion practice in countries with a risk group policy
where HBV prevalence among risk groups is high
and vaccination uptake is low.
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